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BUILDING A PRODUCTIVE YEAR-ROUND TEACHER, 

RESEARCHER, STUDENT INTERACT I DN 

Ta better understand the lnteractlon af the teacher. 

ryesearcher. and rtuaent in this oro.ject, same bacb:qround 

lr-lform.~tlon moui d be he1 D+!A: . 

The reseat-c"er 1n this instance 15 Finley: Markiev. the 

ii ,~ I- gi 81 r >2 r- 0 + rile Platerlals Test in9 Lab 0 '-' a "1 c r i' at Fermi 

3t,lonai Accel eratar L.aboratorv (F%rmiiab?. T~ht-ousn h 1 s 

eftO?-ts and ore-ol arm lrl9. crsef ul and me.3"in;lful pro.iect.= 

WEr‘e lsslqned tor the other q articloants I* ttt15 

CL), I aoora~t:ior,. kll pro.~ects wnich w?re UndertaKE" tiu the 

teeicner and students were wIthI" t ti 3 abll It‘< of those 

~nvc~lved ar,d suffxclent assksistanzo ~a.3 avail x31 e to er4abl e 

'he partlclpants to continue the oro.ject sucrE?T-sful 1:'. 

The teacher 1" t"ls collaboration IC -3ames Plas"el.. a 

LlnySlCal science teacher +rom a small CO~COI ic1atEl.d SChC?ol 

dlstrlct 1" NEDraska. Oak1 and-Et-al g F'ubl 1,~ 5choui . rlr . 

?%"PK rids taught earth science. Dhvsi.zal science, c::~rmirii<:~v 

1'1 c 0 n r,T-: i iI 5 1 n tnl~s 5~xtiool 5 '/ 5 t em fop- 26 ~~f~i~-c;,. 'imnfz 

~:i,i‘ot I iilt?r,t a? this school IS aUPr-O:~:l.matE!" 180 st L!d ent I1 . -;'I, 

r_ r-1 ,? c, 1. I 'r ,-, ~/ 2 ':~ n qraae,. r,r . I'tz,shel~ bc,:ame 1 n v 0 i '.*. ts 1 i'l 1 c t, i n E 

*-,a t +2 :‘ : j 5, 'L?St 1"~ LaborarX? tlrnuqh 3 hciar~t,nen.t o+ C":?r~YY 

uroil~;iii; :ziY / 120 "TKkC' nor- Teacher tiieiEa?rh r,r-r';o; laYs?'i . T 17 1 .?I 

C;:-3qr‘ti,,, or-a', zdes teachers of science and ma t h em a t I r s i n 

~:,p D cl,‘T u n Yi t ;. tn F?::PPrle"CE t"e I-e‘31 t.,o?-, 6 0-i res.?aI-;h <: t 

i!2nartln?,,t of 53e-YV research iacil ities t :.I !- cs Cl, q tr 0 1-l t t ,-, <2 

!.I.-; : ,: $ ;i ~3 1:. a t <$ J . 



The students in the collaboration come from the TARGET 

SCIENCE AND ENGINEERING program. Students in this program 

are minority students who come from the Chicago area and 

nave expressed an Interest 1” science and mathematics. 0°F 

haii oS their day IS spent at Fermilab where they are to 

have a work exoerlence for which they are paid. The other 

half a say 15 saent at a 1 ocal high school where the 

stuomts spend ~time with a science pro.iect. The students 

are suoervlsed by high school teachers, and their projects 

may lnvol ve electronics. physics, ot- biology. 

In some 1 aboratories, the TARGET student’s work 

experience IE. one which is rather menlal 1” nature. At the 

Material Testing Laboratory, the type of task assigned a 

stuoent is beyond the “bolt sorting” category. Tasl:: s are 

deslgned by Mr. Mark 1 ey which at-e within the student’s 

capabll ltv za n d staff has been assigned to assist the 

students with these task:a. The tasks are of such a nature 

tnat the data co1 lected bv the students is useful . That is 
\ 

to say, tne data obtained wil 1 be used in a” ongoing oros~ram 

ax Ferir,l I an 1 such as the ssc (Superconducting Suoer 

Co1 1 laer-) or- the Fermilab Upgrade Project. 
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At this point I would 1 ike to relate Dersonal 

exoerlencee which may be helpful in explaining how a teacher 

trom a small rural community in Nebraska can contribute to a 

research pro.ject of this magnitude. Upon being se1 ected for 

thle pro,iect, I recognized that I would not be expected to 

i::“ow everything about what was going on. When I first 

arrived at the Materials Te.sting Laboratory, I wit5 given a 

careful overvIew of the pro.,,ecta which were ongoing in the 

i aboratory . 

My speclf ic role the first summer I was at Fermilab was 

to des,lgn XI aDparatus which could be used to cdl ibrate an 

extensometer at 1 iquid he1 ium temperatures. This was a 

chal i englng pro.lect for me because, at that time. no one at 

the lab was famil iar with 1 iquid he1 ium, and so we al 1 had 

to 1 earn about it ,together. Another obstacle was the 

aoparatus. It was to be designed by me and parts of it were 

to be fabricated by me. 

I became discouraged by the thought of having to 

fabricate the devzce. I do not have much experience with 

machine tools and I became frustrated by the thought of 

having to work with them. Mr. Mark1 ey assured me that the 

mayor fabrication would be done by skilled machinists and 

that I wouid work on some parts of the apparatus under the 

supervlslo” of a ski1 led machinist. 

This episode occurred about eight days aiter I arrived 

at Fermilab and points out that it is easy to be overwelmed 

ty the pro.lect due to lack of know1 ese and experience. I 

+ee1 tnat tlr. Markley was able to al leviate my appreheslons 

and give nrie enCOW-agement. 
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Another factor which must be addressed is the full time 

staff. They are aware of the “summer people” and are very 

open and he1 pful when approached with questions. If it were 

not tor their cooperation, very 1 ittle could be accompl ished 

by zummer people whether it ir; f indins a sim,ple piece of 

wire to the operation of a cornouter system. 

~The working environment at the material testing lab is 

one wnlcn 1s forelsn to a school teacher. It was pointed 

out to me many times that projects undertaken in a research 

and deve’! opement lab usually don’t work out the first time. 

It is trial and error, and most of the time it’s error. To 

someone who is not used to the constant road-blocks to 

Pro9re59, it can be very frustrating and discouraging. By 

the time I ended my first summer, I became accuetomed to 

road-b1 ockr, and started to see them as chal 1 enses. 

About the fourth week that I was at the Materials 

Testinq Laboratory, three minority high school students from 

the Chicago area arrived. Thev were to be invalved in a 

half-day work: experience at the Materials Testing Laboratory 

ena a ha.1 /-Dad science lnvestisation at a lc~cal high school 

atoer‘v 1 sed by ‘I ocal science teachers. 



NV job was to assist the students I” the Naterlals 

‘lestins Lab to insure that they were functioning well with 

tne task tnat they were assigned . I also needed to 

determine how they worked with the people to whom they were 

a551g”Ed. These students were from varving backgrounds and 

interests. Their adjustment to the tasks asslgned could be 

olff icul t. The tasks that they were assigned were not mere 

,nake-wnrk .jobs ,. but re~iearc” projects, the results of which 

would be used to make decisions about mu1 ti-mil 1 ion do1 lar 

orojects. 

My second summer at the Material Testing Laboratory was 

more en~~ovable and interesting than the first. I WC75 to 

camp1 ete the task that I was assigned the first eummer, the 

I lquld he1 1um extensometer cdl ibration aoparatus. and I was 

al E.O able to work on a new project. .The new project was to 

a,ssemble a” apparatus which meaeat-es the thermal e:~:Da”510” 

oroperties of a serle5 of related insulating materials which 

ape to be used in the construction of massive magnet calls 

+or the mal” in.iector ring of the prODOsed 3 Tev Collider. 

The apoaratcts consists of an oven. which has a computer 

control unit which is able to control the rate at which tne 

DYE?” heats uo , a dil atometer, which 15 composed of a” outer 

oyt-ex tube in which the sample is placed, a thermocouole, to 

aetermlne the temperature of the sample, a 1 inear variable 

di+ferential transducer (LVtIT1 , to determine the change in 

1 ensth ~ and a X-Y Chart recorder. 



tlurlng this summer I again worked with students of the 

TARGET program. One student worked with me in the 

coefficient of thermal expansion experiment, while two other 

students worked together determining the index of refractian 

of samples of the same eooxy resins. The student that I was 

WurL:: 1 nq with he1 ped mal:: e 5;amp 1 ee for test in9 and was 

Involved ~FI the test of the material . 

As the summet- came to an end and I was preparing to 

return 110 my teaching assignment in Nebraska, Finley Markley 

asked I+ I would be interested in continuing the research 

that 1 had started that summer- in my own commun i ty of 

Oak 1 and, Nebra A: a. After obtaining permlselon from my 

superintendent, arrangements were made and the apparatus was 

shipped from Fermilab to Oakland. At Oal:: 1 and. the apparatus 

was assembled and samples were tested. 

I have involved several of my science students in this 

experiment. Some students are involved in the determining 

of the coefficient of thermal expansxon, while others from 

the cornouter Cl.355 are attempt ins to determine how to 

co1 lect aata directly from a cornouter 1 ink. 
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in an effort to develop a computer link-up ior the 

experiment, I have contacted Ron Bonnstetter, the Science 

Methods Teacher from the University of Nebraska. He is 

assisting me by giving me access to his account in Bitnet, a 

CompLlter network: ( which will allow cme to communicate with 

Cermllab. 

I have also contacted Dr. Guenther, the chairman of the 

Fhvslcs Lwpartment at the University of Nebrasl:a at Omaha 

(UNOj . Uuon dlscus;sing my experiment with him, he gave me 

scorn= ideas which may helo me in collecting valid data. 

I believe that the program in which I am participating 

has helped me grow professionallv and has allowed me to 

become more awwe of my potential as a scientist. There is 

a saving "Those who can, do. Those who can't, teach." I am 

a professional teacher, and everytlme I hear this statement, 

I hecome angry. 

I know what it is to be a teacher and I 1:now the value 

t"at I have to the society I" which I live. This program 

acknowledges that contribution. Fart of my usefulness to 

rhe oroqt-am I im I" 15 because I am a teacher. Mr. Markley 

"as said this to me many times and this is imoor'tant to me. 

t-nowxng that I am caoable of doing other things m&es it 

easier for me to stay xn teaching knowing that I could do 

other things. I can now answer- such ridiculous comments 

made by critics of the teaching profession with the knowlege 

that "I can do. 2nd choose to teach too." 

In summary I would like to state that this program has 

mariv benefits to the particloants. 
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First to the teacher who is involved in the program 

there 1s an opportunity to expand his background. He is 

al lowed to develop a knowlege of what the real world of 

scientlf ic inveetlsation is al 1 about and in doing so 

develop an Improved self-concept. 

Second1 y , the students invol ved are exposed to 

practical ecientif ic experiments, 1 earning the scientific 

method in practice and not f ram some dry text book . The 

students also learn about responsibility. In this program, 

their work: is valuable and their contribution therefore is 

va I ued . When a student’s work and contribution has value, 

this student,5 self-image will be improved. E:.:DOSure t0 a 

5cientlf ic envirunment will also foster the possibil ity of 

tne student pursuing a career 113 SCience. 

Lastly, the researcher is a benefactor of this program. 

If proper pre-planning is done, the students and teachers 

will contribute data from their efforts. The bac~:grou”d of 

a teacher and a student is different than that of a 

resrarcner. They. are able to 1 earn from each other. One’5 

urospective of the problem is expanded if different points 

of veiw are taken. 

Tnere are many other benefits that come about from this 

co1 laboration. The examol es of the benefits that I have 

mentioned snould give you some idea how it work:s and what 

can be accomol lshed by It when it does work. 

hesoectful ly contributed by James E. Mash&:, TRAC teacher, 

and Fin1 ev Nat-k 1 ev , Supervisor, Material 5 Testing 

idaoratory, Fermi 1 ab. 
8 


